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ABSTRACT 

The effectiveness of a sodel for training word 
recognition was tested with 60 eeucable eentally retarded children 
(aean age 10 years). Thirty Ss, randosly assigned to the experlaental 
group, were given 14 weeks of training on the eodel's seven cosponent 
skills (such as the ability to construct a word given an initial 
sound) r while the 30 control Ss were given reading tasks not related 
to the sodel. Posttest scores revealed the experlaental group was 
significantly superior on five of the seven cosponents of the sodel 
when a reaction tiee seasure was used, and on six of the seven 
coeponents when a nusber of correct responses seasure was used. The 
experlaental group was also superior on latencies for recognition of 
known words, on recognition of unknown words in context, and on a 
cloze test. Results Indicated that coaponents of word recognition can 
be trained in aentally retarded children and that this training 
transfers to better word recognition perforaance on a nuaber of 
indices, (Experlaental data and the test of coaponent skills aie 
appended.) (LS) 
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ABSTRACT 



Objective: The purpose of this Btudy wee to take the hypothesis/ 
test model of word recognition and to derive en instructional etrattgy 
from the model. This model Is complex and requires mastery of a 
number of ttkllls. In essence, what the model suggests is that the 
reader must use context to predict words which might reaaonably 
follow and use minimal visual cues to verify the words predicted. 
£Kperimental subjects trained to use the components of the model 
should be able to recognise words fsster and more accurately than 
those not receiving the training. 

Method ; Sixty educable mentally retarded children participated 
in the titudy. They were randomly assigned to an experimental and 
control group, with thirty in each group. Research assistants worked 
with both groups of subjects. The experimental subjects were trained 
on components of the model but control subjects were given reading 
tasks not related to the model. Training lasted for fourteen weeks, 
approximately four hours a week. All. subjects were pretested and 
posttested. 

Identical pretest and postteot were used on mastery of com- 
ponents of the model. Additional dependent variables were: (a) 
tachistoscoplc recognition of known words, (b) recognition of un- 
known %rords In context, (c) cloze test. 

Results : Pretest - No significant differences were found be- 
tween the two groups on mastery of components of the model. Posttest- 
The experimental group was significantly superior on five of the 
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Eleven componentii when the reaction time mcaiiure was used and on 
«ilx at the lieven componentB when the number of correct reaponaea 
meaaure waa uaed (t% from l»6fi to A«15)» Latenciea for recognition 
of known worda ahowed the experinentu' oup waa superior (p ^ /05). 
Wlien ahown unknown worda in context ^ the experimental group was 
superior (p ^ •Ol)^ On the- cloase test the experimental group was 
Buper ior (p < .01) • 

Tmpllcatlona : Results show that components of word recognition 
can be trained In mentally retarded children and that this training 
transfers to better word recognition performance on a number of 
indices^ Presently^ these instructional atrategiea are not deliber* 
ately given in school as part of the curriculum. Ue have specified 
what these strategies are and how they can be taught. 



A MASTERY BASIiD QiPOlIMKNTAL PROCR^M FOR TEACHIIJG 
H£NTAl.l.y RKTAROia) CHILDREN WORD R£COCliIT10N AND 
K£AD1NC C0MPREU£NS10N SKILLS THROUGH USE OF 
HYPOTHESIS/TEST PROCEDURES 

J mt M Ar ch%Mun e t y 
S« Jay Samuels 

Rev lew of Li tera tur e 

llow wrdii are recognized haa been a controversial issue in 
psychology for nearly 100 years. One point of view holda that 
word recognition occurs by serially processing the letters in the 
word, one letter at a tine. Another view holds that the word is 
processed as a whole. A third point of view suggests that 
recognition is a constructive process and only part of the word 
is used in recognition. 

What makes the question so difficult to answer as to the way 
in which a word is recognized is that the process of recognition 
may differ with the degree of reading skill of the experimental 
subjects. Beginning and fluent readers are probably using different 
strategies of recognition. In addition, the characteristics of the 
«ixperijnent will influence the recognition strategy. Whether the 
words presented for recognition are in isolation or are in context, 
whether they are high or low frequency words, whether they are 
easily legible or not, will greatly affect how the words get 
processed. Rather than argue that there is one way to recognise 
a word, it is probably more correct to argue that the mode of recogni- 
tion is determined by degree of reading skill and by the demand 
characteristics of the reading task. 
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Evt<i»oc« for iitfriai. pfocgiwlm of Itttert in • word * 

Sp«rUnft (1963) found that if « ramlon mAtrix of l«t.tiir« was 
follow0d lam«Nii«t«ly hy m pattarnad maak, the nuabar of lattara 
taportad ineraaaad linaarly with tha duration of tha aattix (ona 
lettiur every 10 maac approximately up to a limit Inpoaed by 
mtimory). It la fair than to aay that unralatad latter a can be 
recovered froa the icon at rataa of roughly 10* 20 maac par letter. 

Scharf, Zamanaky et.al*(1966) found the maakad recognition 
threatiold for faaillar fiva^lettar %iorda to be roughly 90 naec. 
Sperling 'a reaulta above auggeat that with thla thraahold four 
or five letters can be read out from tha icon eaally. 

Sperling 'a reaulta together with those of the Scharf experiment 
provided indirect «vldence for aerial procaaalng of lettera in a 
word, at Icaat, at the icon level. 

Evidence for parallel proceesing of letters in a word . 

Cattail, in 1885, publlahad an axparlaantal study showing that 
a word could be recognised aa faat aa a letter. He, therefore, 
concluded that we read In mrd wholes, not by lettera (Huey, 1908). 
Because of nethodological Inadaquaclaa in Cattail* a aKperiment, 
the concluaion that recognition occura at the whole word level la 
open to question. However, thla axparlnant haa often been cited 
as evidential aupport for parallel procaaalng of lettera in a word. 
A number of more recent experimentH with improved methodology have 
showed aupport for parallel procaaalng of lettera in a word. Ona 
such experiment waa conducted by Erlckaan and Spencer (1969). 
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th« controveriiy over th« nacure of Ittter proccMlng (serial 
VB. |HiraXl#l) In « ipord ha« been « long one. The problem it etill 
unecttled. Thin la clwirly depicted In the «rticle debate between 
Cough (1972) who U In fevor of earlel proceeelng end Brewer (1972) 
who oppoeen Coagh. 

itaber (1970) haa obtained evidence for aerial proceaalng In 
word perception with naive aubjecta, but not with practiced subjects, 
who ahow parallel proceaalng in the aane taak. 

Evidence for conatructlve processing in word perception . 

There haa been « large body of evidence in the history of 
reaearch in the psychology of reading that wrd recognition la a 
conatructlve proceas ami only part of the word is used In recogni- 
tion. Pillsbury (1897) tachlatoscoplcally presentod worda con- 
taining misprlntetl letters. Although his subjects were able to 
recognize the words, many of Chan did not realise that there were 
misprinted letters. Failure to recognise the spelling errors 
suggests that they were not processing all tht letters in a word. 

If only part of a word la aufflclent for its recognition, 
what parts or aapccts of a word helped the aubjects to recognise 
the word? What were the cues? There was some indication in 
Pillabury'a (1897) study that the subjects saw the first few 
letters of a word more clearly than the others. In Plllsbury*s 
experiment (1897), he found that misprints Introduced in words 
exposed in a tachistoscope were most often detected at the 
beginning of the words. 
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R«c«nt liork by Bro«rs« and Zwann C1966) lndlc«ttt that the 
bfg Inning, latter* in a word contain tha aoat infomation a« to tta 
identity* 

Anderaon and Dearborn (1952) referred to a study 4one by 
Zeitler. a German piychologltt who, in 1900, found from tachlito- 
Hcoplc expcrlnente tlMt capital letters and letters extending 
above and below the line were reported more correctly than the 
others. Zeitler called these letters "dominant letters." 

There was also evidence showing that word shape was an 
important cue to word recognition. Anderson and Dearborn (1952) 
referred to an experiment conducted by Erdmann and Dodge who, 
in 1898, found that a word could be read at a distance at which 
its letters could not be seen. 

To sum up, it is clear that a word did not hi*ve to be seen 
m totality in order to be identified and certain aspects of a word 
served as cues to its identification. Some of these cues werat 
the first few letters, "dominant letters" and word shape. 

VarUblcs influencing the recognition off words . 

Subject variable . There is evidence indicating that the process 
of word recognition differs with the degree of reading skill of 
the experimental subjects. Samuels and Chen (1971) found that 
adults recognised tachistoacopically presented words faster than 
children. They also found adults had: (1) more and faster partial 
perceptions of word in the absence of toul recognition, (2) better 
ability to utilize clues such as first and last letters and word 
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Ittngth, and (3) greater willingnesa to alter Incorrect hypotheses 
as to Che Identity of a vord. Sanuels and Chen suggested that 
these thre<' superior skills In adult readers should account, in 
part» for the adults* faster word recognition in general. 

Smith (1971) argues that fluent readers use different strate- 
gies from beginning readers in recognizing a word or in reading 
a passage. In recognizing a word in a passage, a fluent reader 
first uses syntax to predict a word. Then he needs only a minimum 
of visual cues from the printed word to confirm the prediction. 
In other words, he crosses the bridge from meanii« of the word 
(deep structure) to the visual representation of the word (surface 
structure). A beginning reader, however, crosses the bridge in the 
opposite manner. 

Bcperlmental Variable . There is evidence Indicating that the 
verbal context in which a word is snbedded influences the speed of 
the recognition of that word. TUlving and Cold (1963) first 
showed the subjects some words (called the preexposure context) 
then immediately flashed a target word. They varied the length 
of the preexposure context, holding the stinulus word constant. 
The preexposure context was of two types - one relevant to the 
stinulus word, the other irrelevant to the stinulus word. Visual 
Duration Threshold of the stinulus word was recorded. Tulvlng and 
Gold found that when the preexposure context was relevant, the longer 
the preexposure context the shorter the Visual Duration Threshold 
of the stinulus word, and that when the preexposure context was nil. 
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» thi^ target word was shown in iBoIatlon» the visual duration 
threshold waa the longest. However^ when the preexposure context 
was Irrelevant^ the longer the preexposure context the longer the 
Visual Duration Threshold of the stimulus word. Tulvlng explained 
his findings in terms of information theory which was originally 
developed for communication engineering but has gained popularity 
in psychological theories since the eat.^y 1950*8 (Monnan» 1969). 
According to Tulvingt a stimulus word (target word) contains a certain 
amount of information. The subject has to abstract this amount of 
information before the word can be identified. Some of this information 
or, in some cases » all of this information can be supplied by the 
relevant preexposure context. The subject^ therefore » needs 
little or, in some cases« none of the information from the target 
word in order to identify the target word itself. Consequently » 
when a target word is shown in context » a very brief exposure of 
the target word is enough for the subject to Identify the target 
word. When the preexposure context is Irrelevant » however » not 
only is none of the information in the target word supplied by the 
context, but also the contextual information Interferes with the 
information in the target word. This probably explains why the 
length of irrelevant preexposure context varies directly with the 
Visual Duration Threshold of the target word. 

Rouse and Vernis (1963) and Samuels (1969 » 1970) conducted 
experiments similar to Tulvlng' s. The only difference was that 
the preexposure context was composed of only one word. This word 
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could be an associate of (or relevant to) the target word, or a 
nonassociate of (or irrelevant to) the target word* Recognition 
time of the target word was faster after the assocla^te word was 
shown than after the nonassoclate word was shown. 

StlmuluB variable ♦ The characteristics of the stimulus words 
may determine how fast they can 1>e recogniaed. It is evident that 
high frequency words are recognized faster than low frequency words* 
The tabulation of word frequency by Thorndlke and Lorge (19A4) 
stimulated psychological research in word frequency. Solomon and 
Howes (1931) Y in their tachistoscopic experiments^ found that 
words with high frequencies were recognized faster than words with 
low frequencies. Solomon and Postman (1952) found the same thing. 
In the years that followed, a number of theories have been proposed 
to explain this phenomenon of word frequency effect* Broadbent 
(1967) had summarized a number of such theories. Of these theories, 
the "sophisticated guessing theory," as termed by Broadbent, 
probably provides the best account for the word frequency effect* 
Neisser (1967) termed this theory 41f£cK^ently - as "fragment theory." 
The essence of the theory remains the same whatever name we call it. 
The leading proponent of this theory is Newbigging (1961). According 
to Newbigging, when a word is presented at a short duration, only a 
few letters or a fragment of the word is seen by the subject* This 
fragment may be common to a number of words. The subject guesses the 
word with bias towards the word of greatest frequency of occurrence 
which incorporates the seen fragment. If the stimulus is a low 
frequency word, however, the guess will be wrong, and the experimenter 
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has to Increase the duration of the stimulus shown. ^^Word frequency 
effect** is obtained in this way. 

>lodeIa in reading and word r ecognition . 

A large number of models in reading have grown out of research 
and analysis in the area of reading proper as well as psychology 
and linguistics* Williams (1971) grouped these reading models 
into five categories. 

1. Taxonomic models > The main characteristic of reaolng 
models In this category is that the reading behavior is Intuitively 
broken down into several skills. Gray*s model (1960) is an 
example. He classified reading behavior into four skills: word 
perception; comprehension; reaction to and evaluation of ideas 

of the author; and» assimilation of what is read. 

2. Psychometric models . The main cliaracterlst5 . of reading 
models in this category is that the reading behavior is analyzed 
Into several Independent skills (called factors) through the use of 
the technique of factor analysis. Each skill or factor can be 
further analysed into more subskllls or subf actors. Holmes* model 
of reading (1933) is an example. 

3. Psycholo8ic£>i models . This category can be divided into 
three subcategories: behavioral^ cognltlvet information processing* 

3.1 Behavioral models . Essentially » models in this subcategory 
regard reading as a process in which an appropriate verbal response 
is associated with a verbal stimulus through reinforcement* Pro<- 
ponents of this type of reading models are» for example^ Skinner 
(1957) and Staats (1962). 



9 

3^2 Cognitive models . Gibson's model (1970) is one example^ 
According to Cibsont learning to read passes through several 
*^pnases*^: from acquiring speech to scribbling f from differentiating 
scribbles to differentiating letters of the alphabet by noticing 
their distinctive featurest and from letter differentiation to 
learning ''rules'* of unit formation which will enable the child ^ 
as he becomes more skilled » to use the "structural principles" 
to read in larger, more efficient units. 

3.3 Information processing models . These models are essen- 
tially computer models. Reading models under this subcategory are 
exemplified by that of Venezky and Calfee (1970) and that of 
Smith (1971). 

Briefly 9 in Venezky and Calfee's reading model» the reader *s 
scanning of the reading material is directed by his general knowledge 
and his immediate knowledge of the material. There are two (simul** 
taneously^operating) forms of processing: integration of stimuli 
already scanned t and forward scanning. The forward scanning locates 
the largest manageable unit and goes on to the next while the 
information in the unit is integrated. A word is identified via 
search of the high-»f requency word storage and low frequency 
word storage. 

Smithes model contends that letter identif icatlon» word identi-^ 
f icationt and identification of meaning are all based on feature 
analysis. According to this models fewer visual features are 
required to discriminate a letter in a word than to discriminate 



a letter In liioiation. Al80» Identlf Icacion of meaning requires 
less information than does word identification* 

A* Linguistic models * Reading models in this category grow 
out of studies and research In linguistics* One such model is 
that of Goodman (1970). According to Goodman^ the reader decodes 
from the graphic stimulus not to speech* but directly into deep 
structure. In oral reading* he then encodes the meaning into 
speech. The proficient reader may recode what he reads into speech 
containing transformations in vocabulary and syntax with no modif 1-** 
cation in meaning* 

5* Transactional models . Rosenblatt's reading model (1970) 
is an example. According to her* the quality of the experience 
that the reader is living through* under the stimulus of the 
text* is the goal of the reading* There is an active* two-way 
relationship between reader and text. She distinguishes between 
''aesthetic'' mode of reading and "Instrumental" reading* 

Of these five categories* only the category of Psychological 
Models deals explicitly with the problem of how a word is 
recognized in reading* 

One criticism Williams (1971) had concerning the models in all 
five categories Is that most of them are too comprehensive* In her 
own words: 

• •.Rather* I would like to see us turn our 
attention to certain limited areas and attempt 
to refine certain notions that at this point 
need sharpening* We need "partial" models that 
are specific* rigorous, and testable* Samuels* 
(1971) three-stage model of the recognition 
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of f lashed wordtt provides an example. The out- 
put of the model is well specified, the processes 
are carefully described, asvd data in support of 
the model are presented. 

(p. 7-158) 

Samuels* (1971) three-stage model of the recognition of flashed 
words referred to above is, in fact, called the hypothesis/test model 
of word recognition. The model was recently revised (Samuels & 
Chen, in press) and now has four stages. 

Stage 1 (Information use) Information from the reading maceri&l 
already read (or, in Tulving's experiment, the preexposure context) 
is utilized, e.g.. Father cut the green . 

Stage 2 (hypothesis making) Information from the reading 
materials (or preexposure context) as well as knowledge of the 
structure of English is used to formulate hypothesis, i.e., make 
predictions of what the next word (or target word) will be, e.g.. 

Father cut the green (next word could be emerald, grass, money, 

plant, etc.). 

Stage 3 (test) The hypothesis is tested using new information 
gathered from partial perception of the next word. Information 
used to test the hypothesis may be a letter, group of letters, or 
word shape, e.g.. Reader sees letters "gr" which match the word 
"grass". 

Stage 4 (accept/reject) If the new information matches one 
of the predicted words, the hypothesis is accepted and recognition 
is rapid. If the new information does not match any of the pre- 
dicted words, the reader must engage in careful time-consuming 
visual analysis to recognize the word. 
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It In worth noting that the procesH of word recognition deBcrlbed 
in the hypotheals/ test model of word recognition is very Bimllar 
to the process of speech perception first advanced by lialle and 
Stevens (1959^ 1964). They called this process of speech perception 
the analysis by synthesis. The essence of the process Is that the 
listener generates guesses as to what a speaker will say and then 
compares the hypothetical signal with the real one» I.e., the one 
produced by the speaker. The perception of speech Is achieved even 
though the listener does not receive the speech signal clearly or in 
totality. This is supported by the work of Miller » Helse» and 
tichten (1951). They found that words auditorily presented in 
context and with noisy background vere more correctly Identified 
than words auditorily presented in isolation with noisy background. 



The present study Is designed to investigate if the hypothesis/ 
test model of word recognition can be broken down Into behaviors 
that can be taught to children and to see if children so taught 
would be able to recognise words faster and more accurately and^ 
accordingly p have better reading comprehension than children who are 
not so taught. 

The so called QIR (educationally mentally retarded) children 
were chosen as subjects for the present study because the investigators 
were convinced that if these children could be taught the behaviors 
involved in the hypo thesis/ test model of word recognition » so could 
normal children. If normal children were the first subjects, 

however, doubt would exist regarding generalizability to the retarded. 



Statements of the Problems 
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To tisach an KMR child the behaviors Involved in the hypothesis/ 
tti&t mudel of word recognition first requires the analysis of the 
model Into Its component skills and then the training of the QtR 
child on these component skills. The following seven component 
skills are believed by the investigators to enable che child* 
if he is trained on than, to recognize words In the manner explicated 
by the hypothesis/ test model. 

1. The ability to construct a word given an Initial sound. 

(CW/S) e.g.. 

The experimenter (E) says the sound "f." 

The subject (S) gives a word starting with the sound "f." 

2. The ability to tell what the starting fetter of a word 

Just heard Is. (TL/W) e.g., 

E asks: Wliat letter starts the word "man?" 

S gives the Initial letter name of the word "roan." 

3. The ability to visually Recognise the initial Utter of a 
word heard. (RL/W) e.g.. 

E says "pen." then E shows pi k n. 
S points to the letter p. 

4. The ability to use auditory context to £redlct word(s) 

that could logically follow In a sentence without haaring the Initial 

sound hint as to what the wordCs) to follow the context may be. 

(APHA) e.g.. 

E says: Mother cleaned the . 
S predicts word(s) in the blank. 

5. The ability to use auditory context to £redlct wprd(s) 
that could logically follow in a sentence hearing just the Initial 
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itound hint ati to what the wordU) to follow the context may be. 

(APWA) e.g. , 

E Mys! Mother boiled the w 

S predicts the word starting with w. 

6. The ability to use visual context to £redict wordCs) that 

could logically follow in a sentence without seeing the initial 

letter hint as to what the wordCs) to follow the context may be. 

(VPWA) e.g. , 

E shows: The pen is on the . 

S predicts the word to follow. 

7. The ability to u&e visual context to predict word (a) 

that could logically follow in a sentence seeing the Initial letter 

hint as to what the word(s) to follow the context may he. (VPWA) e.g. 

E shows: We ate bread and b 

S predicts the word starting with b. 

If the training on the component skills is effective the score 
on the component skills in the final test of an child who has 
received training should be higher than that of an mR child who 
has not received training. 

Suppose an SIR child were to recognize a target word under the 
following live conditions in a tachiatoscope (T-scope) experiment: 

Condition 1 The target word is shown in isolation and the target 
word is of low frequency occurrence in the language, e.g., rabbi. 

Condition 2 The target wrd is shown in isolation but the target 
word is of high frequency occurrence in the language, e.g., camp. 

Condition 3 The target word is shown following a relevant, one 
word preexposure context and the associative value between the pre- 
exposure word and the target word is high, e.g., green grass. 



15 

Condition 5 Th« target word (e»g. | noUe) is shown following a 
r«l«vant, longer context - a sentence context (e.g.. We heard a 

loud). 

VIould a trained BtR child be able to recognize the target words 
taster than an untrained child in all the above five conditions? 

Considering the theoretical model, It can be predicted that the 
trained £MR child would have faster target word recognition In 
Conditions 3, 4, and 5 since he Is trained Co use context and only 
a small part of the target word (i.e., the initial letter) to help 
determine what the target word is. The untrained SIR child is not 
so trained and probably needs to examine the target word more closely 
and therefore needs more time to recognize it. Under condi;;ion8 1, 
and 2 the trained DIR child might recognize the target word faster 
tUan the untrained child although there is no preexposure 
context, since the trained child is trained to use the initial 
letter to guess the word while the untrained EMR child is not- 

What about the performance of the trained fHR child within 
himself across the 5 conditions? Would he recognize the target 
word under some conditions faster than other conditions? From 
Tulving and Gold's experiment mentioned earlier, it can be predicted 
that the trained Q1R child would recognize the target word faster 
under condition 3 than conditions 3 and 4, and faster under conditions 
3 and 4 than conditions 1 and 2. From Rouse and Vernis* experiment 
mentioned earlier, it can be predicted that the untrained &1R child 
would recognize the urget word faster under condition 3 than under 



16 

condition 4. The word frequency effect leads to the prediction that 
Che trained £MR child would recognise the target word faster under 
condition 2 than under condition 1. 

A« for the untrained WR child, •Ince he i» not trained to take 
advantage of the preexpoaure context and the first letter of the 
target word, the tentative prediction Is that his speed of target 
word recognition would not be different across the five conditions. 

Of course, an EMR child does not know too many words. When 
such a child is confronted with an unknown word, no recognition 
of the word is possible. There can only be a guetis. Supposing such 
a word appears in a preexposure sentence context, can a trained 
EMR child, when asked to guess, guess more accurately than an un- 
traineu tMR child? 

Situation 1 . The preexposure sentence context is so compelling 
as to what word must follow (e.g.. When it's dark, we turn on the 
) chat it is almost certain that the word to follow is "light." 

Situation 2 . The preexposure sentence context is more ambiguous 
aa to what word might follow - e.g., the fierce animal over there !• 

a . Here, the word to follow could be a "lion," "tiger," 

"bear," etc. 

The prediction is tlwt. under Situation 1, when shown the unknown 
target word (e.g., "light"), after a sentence context (e.g.. When 

it's dark, we turn on the ), the EMR child should be able to 

guess that the target word is "light" whether he is trained or not, 
since the context is so compelling. On the other hand, under Situation 
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2, when iihown an unknown target word (e.g., tiger) after an onbiguou'' 

nentence context (e.g.. The fierce anlaal over there is a )» 

the trained M child should be able to gueaa better than the 
untrained mR child since the trained IMR child hat been taught to 
use the first letter to help guess what the target word is. 

Finally, given a modified clore test in which some of the words 
In a passage are deleted except for their initial letters, can a 
trained »fR child guess the deleted words better than an untrained 
child? Here, the investigators would like to consider a word correct 
if and only if it 1) starts with the initial letter provided, 2) is 
grammatically correct, and 3) makes sense in the passage. Any filled-in 
word which does not meet all of these requirements is considered 
not correct. Considering that a trained EMR child is taught to 
utilize information from context and to use the initial letter of 
a target word to guess the target word (corresponding to the deleted 
word in the close test), it can be predicted that he would be able 
to fill in the deleted words better. 

To summarize, the following tentative hypotheses are stated: 

1. Trained WR children recognise target words faster than un- 
trained children in all the 5 conditions stated previously. 

2. Trained mR children recognize target words faster under 
condition 5 tlian conditions M, faster under conditions M than 
conditions l-f2, 

2.1 recognition under condition 3 is faster than under 
condition 4. 
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2.2 recognition under condition 2 1b faiter than under 
condition 1. 

3. Untrained IMR children*! epe^d of word recognition it not 
affected by variation in the five conditions. 

A. Trained QiR childrtn identify unknown target worda In context 
more accurately than untrained IMR children but do to only under 
Bsbiguoua context. Under coopelling context, there la no difference 
in accuracy of identification. 

5. On modified cloxe teata in whlch» except for their Initial 
letter*, aome worda are deleted, trained EMR children perform better 
than untrained £MR children. 

Methoda 

Sixty iMR children participated in the atudy. Their mean I.Q. 
waa 72 and the I.Q. ranged from 53 to 65. Their mean age vaa 10.6 
yra. and the age range waa from 7.67 yrs. to 13.5 yre. They were 
randomly aaaigned to an experlnent«l group and a control group, 
vlth thirty children in each group. The experimental aubjecta were 
trained on the seven component skilla derived from the hypothesis/ 
teat model of word recognition as mentioned in the previous section. 
The control subjects were given reading tasks and other tasks not 
related to the hypothesis/test model of word recognition. 

Tasks for Bcp<»rimental Subjects 

The essence of training on the seven component skills derived 
from the model was as follows; 



^* Trained on CW/S . (Given a sound, S can construct or say a 
word starting with that sound.) S was given drills of the following 



nature: 



Stimulus situation: E says, "Tell me a word starting with the 

sound /p/." 



Reaponse situation: S given a word starting with that sound. 



The following sounds were selected as stiinull: 



/b/ 
/d/ 

/8/ 

/h/ 

/dz/ 

III 

/m/ 

In/ 

/P/ 
Ixl 

hi 
M 
Izl 
Itil 

10/ 



2. Training on TL/W . (Given a spoken word, S can state the 
initial letter.) 



S was given drills of the following nature: 
Stimulus situation: E asks, "What is the first letter in the word 
•girl'?" 



Response situation: S gives the name of the initial letter in 
"girl." 



A large set of stimuli of the above nature was designed for intensive 



drill. 



3. Training cn RL/W . (Given a spoken word and 4 visually 
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presented letterH, S can point to the letter which is the initial 
letter of the spoken word.) 

S was given drill of the following nature: 
Stimulus situation: E says^ ^*What is the first letter In the word 

*boy'?" Then» E shows a card with the letters b c t r printed 

on It. 

Response situation: S points to the letter b« 

A large set of stimuli of the above nature was designed for 
intensive drill. 

4. Training on APWA. (Given a spoken sentence with one word 
deleted completely » S can insert [orally] an appropriate word.) 

S was given a drill of the following nature: 
Stimulus situation: E says, "My mother sleeps on her 
Response situation: S predicts the missing word. 

A large set of stimuli of the above nature was designed for 
intensive drill. 

5. Training on APWA . (Given a spoken sentence with one word 
deleted except for the word^s initial letter sound, S can insert 
[orally] an appropriate word.) 

S was given drill of the following nature: 

Stimulus situation: E says, "The cat ran after the m ." 

Response situation: S predicts what the missing word might be» 

A large set of such stimuli was designed for intensive drill. 

6. Training on VPWA . (Given a v isua lly*>pr esen t ed sentence 
with one word deleted completely, S can Insert [orally] an appropriate 
word. ) 
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S was given drill ot the following nature: 



Stimuluii Bltuation; 



£ shows the following in printed form: 



The children open the 



Response situation: S is asked to read and predict the word in the 



A large set or such stimuli « in both sentence and paragraph 
form, was designed for Intensive drill. 

?• Training on VPWA (Given a visually presented sentence with 
one word deleted except for the word's Initial letter » S can Insert 
[.orally] an apprpriate word.) 

S was given drill of the following nature: 
Stimulus situation: E show the following in printed form; 

The girl ate the b 
Response situation: S is asked to read this and predict the word 



A large set of such stimuli, in both sentence and paragraph form, 
was designed for intensive drill. 

Since the knowledge of letter name «- letter sound correspondence 
is important in the development of component skills TL/U RL/W 
and VPWA, S was taught the following letter name -* letter sound 
correspondence ; 



blank. 



E tells S whatever word S cannot read. 



in the blank. 



Letter name 



Letter Sound 



d 



b 



c 



/b/ 
/k/ 
/d/ 
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Letter name Letter Sound 
(continued) (continued) 

£ ffl 

% /g/ 

h /h/ 

J /dz/ 

k /k/ 

I /I/ 
m /«/ 
n ' /n/ 

P /P/ 
r Ixl 

t Itl 

V /v/ 

w /w/ 

« Izl 

ch /jT/ 

th / 3 / 

This does not Include all letters and digraphs* but it was enough 
for the investigators* purpose. Also, the one to one correspondence' 
between the letter (or digraph) and its sound was adopted for 
convenience. 

Tasks for Control Subjects 

The reading tasks and other tasks not related to the model of 
word recognition which the control Ss were engaged In were, 
essentially, the following: 

1. Ss listen to the stories told by E and then answer E's 
questions concerning the stories. 
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2. Ss read story books at the control Ss' ovm level of reading 
ability with the aid of E. 

3. Ss read words from word cards with E's help. 

Three research assiatancs, all of whom had some experience 
teaching children, served as Es. Each was assigned to approximately 
one third of the experimental Ss and one third of the control Ss. 
Each research assistant worked with her own Ss for fourteen weeks 
approximately four hours a week. She tricsd to spend one half of 
her time working with the experimental Sa and the other half with 
the control Ss. Each assistant worked with about 5 Ss (either 
experimental or control, exclusively) at a tine. 

When working with the experimental Ss, E drilled Ss on the seven 
component skills outlined above. Of course, E could arrange the 
drill into gamelike forms to make the drill more interesting to 
Ss. When working with the control Ss, E and Ss were engaged in the 
three activities not related to the model of word recognition as 
described above. 

To determine whether the experimental Sa, after being trained 
in the seven component skills. Improved in these more than the control 
Ss, a series of seven tests, each representing one component skill, 
was constructed. Both the experimental Ss and the control Ss were 
tested on this test series before and after the lA-week training. 
The details of this series of tests appear in Appendix B (note that 
the stimuli used in training were not used in the tests). Two 
indices were used to indicate the performance on each of the seven 
component skills: mean reaction time 0(RT) and number of correct 



31 



24 

responses (CR). A decrease In MKT from pretest to posttest indicates 
the improvement of a skill whereas an increase in CR Indicates an 
tmprovenent. 

Iflunediately after the 14-week trainl^ig, all Ss, both experimental 
and control, participated in three experiments designed to test 
the stated hypotheses of this paper. 

Scperiment 1 

Tachistoscopic Recognition of High and Low Frequency 
Words Presented with and without Context 

This experiment was designed to test hypothesis 1, 2 and 3 
(see Statement of the Problems, pp. 17-18), The apparatus used was a 
two-channel tach I stoscope (Scientific Prototype, Model 800F). Each 
S was tested under five conditions. Each condition had two trials. 
Each trial consisted of the exposure of a preexposure context (S^) 
and a target word (S^). S was asked to read S^, then look at the red 
line following S^, (If S could not read S^, E told S^^ to S.) As soon 
as S read Sj^, was terminated and then for 20 ms. was flashed 
at the place where the red line had been. S then was to Identify 

If he could not do thle, the sequence S^^ - $2 was applied again 
and again with the exposure duration of $2 increasing 10 ms. each 
time. A trial was completed as soon as S could identify S2* 

The five conditions were as follows: 
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Condition 




^2 


1 


- 


pard 






rabbi 


2 


- 


camp 






fifty 


3 


cold 


snow 




green 


grass 


4 


blue 


ocean 




beautiful 


song 


5 


Lemon has a salty 


taste 




We heard a loud 


noise 



S^'s in Condition 1 were low frequency words. Both occur less 
Chan six times in one million words (Thorndike & Lorge, 1944). The 
S^'s in other conditions were higher frequency words but their 
frequency values were controlled to be approximately equal to one 
another, about 400-600 occurrences per million words. These frequency 
values are averages of the Thorndike-Lorge count. 

S^'s and S^^s in condition 3 and condition 4 were selected such 
thai the associative values between S^'b and 82*8 In condition 3 
were high (47 between 'cold' and 'snow,' 113 between 'green' and 
'grass') and those between S^^'s and Sj's in condition 4 were low 
(0 between 'blue' and 'ocean,' 0 between 'beautiful' and 'song'). 
These associative values were taken from Jenkins and Palermo's 
Word Association Norms (1960). 

This control on word frequency and word association was done to 
permit the evaluation of word frequency effect on the visual duration 
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threahold of a target word and word association effect on the visual 
duration threshold of a target word. 

For an S to recognize a target word (S^), he has to know what 
that word is, I.e., he has to he able to read that word. Since Ss 
in the r.resent study were just beginning readers, many of than could 
not read all the ten selected target words. TtTerefore, during the 
14-week training, all Ss - experimental nnd control - were taught 
to read these ten S2's as well as four other words (girl, school, 
man, boy) whi^h would be used for warm up purposes. Only those Ss 
who knew how to read all 82*8 could participate in Bcperlmcnt 1. 

Before the experiment started, S was given some warm up. 
The following instruction was used: 

We are going to play many games today. In each 
game, you look into that thing (T-scope). First 
you read what you see then look at the red line. 
If you see only a red line say 'just a red line.' 
While your eyes are l;)oklng at the red line, I 
will flash a word, very fast, at the red line 
and you tell me what that word is. If you can 
tell me what that word Is you win the game. 
If you can't we'll have to start the game all 
over again, OK? Do you have any questions? .« . 
Let's cry. 

Four practice trials were given during the warm up. They were 
administered in the following order: 



Warm-Up 


Trial 


SI 


S2 


1 


big 


man 


2 


some 


boy 


3 


(blank) 


girl 


4 


I go to 


school 
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Warm-up trials were continued until £ was satisfied that S was 
familiar with the procedure for recognlaslng words tachlstoscoplcally 
presented. Then S rested for three minutes and was ready for the 
actual experiment. 

In the actual experiment , the five conditions were randomly 
administered. Only the conditions were randomly administered « The 
order of the two trials In each condition was as appeared previously „ 
in this section. Criterion consisted of a correct recognition of the 
target word (S^). The exposure time at which recognition occurrcKl 
was recorded and taken to be the visual duration threshold of that 
trial. The two visual duration thresholds for the words In a 
condition were averaged and taken to be the visual duration threshold 
of that condition. Thus* a VDT score was obtained for each S under 
each condition. The analysis of these scores was by way of a 2x5 
analysis of variance with repeated measure on conditions. 

Experiment 2 
Word Identification In Context 
This experiment was designed to test hypothesis 4 (see Statement 
of the Problems, p. 18 The materials used were two sets cf ten 
5x8 index cards each* On each card was typewritten (with an 
Underwood Primary Typewriter) a sentence * The last word of the 
i^entence was underlined in red and called the target word* The 
words before the target word were called the context. Sentences 
in the first set were intuitively designed such that the context 
seemed so compelling that the target word could hardly be any other 
word. These ten sentences were: 
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1, The Apollo astronauts vent to the moon. 

2. It is dark at night. 

3« When it Is dark^ we turn on the li^ht t 

4, Mother sewed her clothes with a needle . 

5* Father pounded the nail with a hammer . 

6. 1 saw the smoke coming out of the chimney . 

7. That sick man was sent to the hospital. 

8. I put the ring on my f Inger . 

9. Mr. Smith has two sons and three daughters . 

10. The loud noise the sky makes when it rains is called thunder . 

Sentences in the second set were designed such tliat the context 
might suggest some other word than the target word. In other words » 
the context in the second set was not as compelling as that of the 
first. The ten sentences in this second set were: 

1» That fierce animal is a ti^er. 

2. There are fish in the lake . 

3. The car is making a funny sound . 

4. At the hospital* there are nurses . 

5. The teacher told us a joke . 

6. At Christmas t Alex received a lot of ^if ts . 

7. Father keeps his tools in the garage . 

8. We get the news from the newspaper . 

9. Mother likes to drink coffee . 
10. We drink milk. 
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In the experinont £ sat opposite S at a table. K covered the 
context ol a sentence with a blank Index card. Only the target 
word wan exposed. 

£: Can you read this word? 

S: (responds) 

If S read the target word correctly, he was ready for the next 
trial. If S could not read it, E said, "Let's try It this way." 
E then exposed the context and said, "Read from here," pointing 
to the first word of the context. E helped S read any word S could 
not read until S cane to the target word. If S could then read the 
target word by himself, he got 1 point. If he could not, E asked, 
"Can you make a guess?" If S guessed correctly, he got 1 point. 
If he guessed incorrectly or refused to guess, he got 0 points. Then, 
S was ready for the nesit trial. The experimenter gave no help on 
the target word. S was given one point only if the same word as 
appeared in the sentence was given. 

The procedure was the same as above for every sentence - or 
trial. Sentences were administered in the order appearing above 
In both sets. However, some S's got set 1 first and some got 
set 2 first in a random manner. The points in each set were added. 
Thus, each S had two scores corresponding to the two sets. The 
analysis of these scores was by way of a 2 x 2 analysis of variance 
with repeated measure. 
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l^cperiroent 3 

Modified Clote Tett 

Thltt experlfflent was designed to test hypothesis 5 (see Statement 

of the Problem, p. 18 ). The naterial used vas an 8" x 11" piece 

of paper on which a passage was printed. Twenty words in this 

passage were deleted except for their Initial letters. This passage 

was as follows: 

fiobby and Johnny went to -the s . They saw k , 

c h , t , 1 , birds, m and many other 

animals. Bobby liked b animals but Johnny 

liked s animals. Bobby bought some f to 

feed the sea lion. Johnny gave c to squirrels 

to eat. When It was getting d , the boys r 

their bicycles back h . They put their bicycles 

in the g . Then, they drank some w , Th^lr 

sister. Patsy, was sewing some clothes. She had 

with her some th and a n After supper, 

everyone was in the living room, singing. Mother 

was playing in the p , and Father was playing the 

V , It was a j day. 

In the experiment, E sat opposite S at a table with the experlmerttal 

material In front of S. The following instructions were used: 

Today we are going to play some guessing games. 
You and I are going to read this (point to the 
experimental material). When we come to a 
blank such as this (point to the first blank) 
you have to guess what the word in the blank 
should be. The word you guess must start with 
the letter you see in the blank. Any questions? 
Let's start. 

S then started reading the passage. E helped S on whatever 
irord S could not read. When S came to a blank, if the blank was at 
the end of the sentence E asked, "Can you guess what the word in 
the blank is?" ^^o help was given on the target word. If the 
blank was not at the end of the sentence S was asked to read on 
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to Che end of the sentence. Then E «sked» "Can you guess what the 
vord In the blank is?" 

If S guessed s word which 

1. started with the letter appearing in the blank* 

2. was grammatically correct, 

3. made sense, 

he got one point for that blank. If he failed in any of these three 
requirements he got. zero points for that blank. 

Each S's points were then added. Thus, an S could get a naximum 
•core of twenty on the close tiest. The SKperinental Ss* scores for 
the cloze test were then compared with those of the control Ss by 
the use of the t statistic. 



Comparisons between the experimental group and control group 
concerning the performance of the seven component skills both before 
and after the training is shown in Table 1, Table 2, Table 3, and 
Table 4. Table 1 compares the experlmenul group and control group 
on the basis of the S's mean reaction tine in seconds between the 
c«timulus and the response for each component skill before training. 
Table 2 compares the experimental group and the control group on the 
basis of the S*8 mean reaction time in seconds between the stimulus 
and response for each component skill after training. 

Table 3 compares the experimental group and control group on the 
basis of the number of correct or acceptable responses given by S 
before training for each component skill. Table 4 compares the 
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TABLE 1 
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HUH REACTION TIME BEFORE TRAINING 



Conponent •kill 


^erlBtntal group 


Control group 


t 


■mm, 

X 


SD 


N 


X 


SD 


N 


CW/S 


r 

3.36 


2.54 


30 


4.38 


5.40 


30 


-0.92 


ns 


TL/W 


3.19 


2.28 


30 


3.75 


3.57 


30 


-0.72 


ns 


RL/W 


2.21 


1.29 


30 


2.61 


2.20 


30 


-0.86 


ns 


APUA 


2.47 


1.81 


30 


2.48 


1.45 


30 


-0.01 


ns 


APWA 


2.33 


2.12 


30 


2.05 


2.49 


30 


0.47 


ns 


VPWA 


. 2.19 


2.00 


30 


1.89 


1.27 


30 


0,67 


ns 


VPWA 


2.98 


3.91 


30 


3.18 


2.67 


30 


-0.23 


ns 



Note: ns p < .05 

Sec aesnings of component skill sbbrevlstlons on the next psge. 
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CW/SJ 

TL/W: 
RL/W: 

APWA: 
APWA: 

VPWA: 
VPWA; 



COMPONENT SKILL ABBREVUTIONS 



Given a sound S can construct (say) a vord starting 
with that sound. 

Given a spoken word, S can state the initial letter. 

Given a spoken word and 4 visually presented letters, 
S can point to the letter which, is the initial letter 
of the spoken word. 

Given a spoken sentence with one word deleted coapletely, 
S can insert (orally) an appropriate word. 



Given a spoken sentence with one word deleted except 
for tha word's initial letter sound, S can insert 
(orally) an appropriate word« 



Given a visually presented sentence with one word deleted^ 
conpletcly, S can insert (orally) an appropriate word. 

Given a visually presented sentence with one word dele ted 
except for the word's initial letter. S can insert 
(orally) an appropriate word. 
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TABLE 2 

MEAN REACTION TIME AFTER TRAINING 



CoaponenC slcill 


Experimental group 


Control group 


t 


X 


SD 


N 


X 


SD 


N 


CW/S 


2.27 


1.77 


30 


3.30 


3.45 


30 


-1.44 


ns 


TL/W 


1.77 


1.54 


30 


3.11 


2.79 


30 


-2.27 


* 


RL/W 


1.01 


0.53 


30 


1.68 


1.43 


30 


-2.35 


* 


APWA 


1.36 


1.00 


30 


2.16 


2.37 


30 


-1.68 


* 


APWA 


1.36 


1.41 


30 


1.81 


1.90 


30 


-1.03 


ns 


VPWA 


0.79 


0.71 


30 


1.20 


0.75 


30 


-2.11 


* 


VP«A 


0.67 


0.23 


30 


3.61 


3.81 


30 


-4.15 


** 



Note: ns p > .05 
* p < .05 
** p < .01 
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NUMBER OF CORRECT RESPONSES BEFORE TRAINING 





Expcrlaencal group 


Control group 






Component skill 


X 


SO 


N 


X 


SD 


N 


t 




CW/S 


A. 27 


0.63 


30 


3.93 


0.99 


30 


1.52 


ns 


TL/W 


6.00 


1.91 


30 




2 72 


30 


0.92 


ns 


RL/W 


3.63 


0.84 


30 


3.30 


1.19 


30 


1.24 


ns 


APHA 


3.63 


0.71 


zp 


2.57 


0.62 


30 






AFWA 


3.63 


0.60 


30 


3.67 


0,54 


30 


-0.22 


ns 


VPWA 


3.80 


0.40 


30 


3.77 


0.42 


30 


0.31 


ns 


VPWA 


3.13 


1.12 


30 


2.97 


1.05 


30 


0.59 


ns 



Note: ns p > .05 
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TABLE 4 



NUMBER OF CORRECT RESPONSES AFTER TRAINING 



Coaponent skill 


Experlnsntal group 


Control group 


t 


X 


SD 


N 


X 


SD 


N 


CW/S 


4.57 


0.50 


30 


4.17 


0.64 


30 


2.67 


** 


TL/W 


7,30 


1,13 


30 


5.80 


2.65 


30 


2.81 


** 


RL/W 




0 25 


30 


3.43 


0.96 


30 


2.73 


** 


APWA 


3.93 


0.25 


30 


3.87 


0.34 


30 


0.85 


ns 


APWA 


3.80 


0.48 


30 


3.47 


0.76 


30 


2.00 


* 


VPWA 


3.97 


0.18 


30 


3.80 


0.48 


30 


1.77 


* 


VPWA 


3.93 


0.25 


30 


3.13 


1.02 


30 


4.09 


** 



Note: ns p > .05 
* p < .05 
** p < .01 
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experttnencal group and the control group on the basis of the number 
of correct or acceptable responses given by S af ter training for each 
component ^kill. 

Figure 1, Figure 2* Figure 3« and Figure 4 in Appendix A 
Jeplct meanfi> presented in Table 1, Table 2, Table 3, and Table 4 
respectively • 

It can be seen that before training » there is no signlf leant 
difference in performance on any of the seven component skills between 
the experimental group and the control group ^ whether the performance 
was measured by reaction time (as shown in Table 1) or by number of 
correct responses (as shown in Table 3)« However « after the training » 
significant differences between the two groups were shown in five out 
of seven component skills when the performance was measured by 
reaction time (Table 2) and six out of seven component skills when 
the performance was measured by number of correct responses (Table 40). 
Figures 1 through 4 in Appendix A are presented to help visualize this 
situation. 

Results of Bcperlment 1 
The summary results of Experiment 1 are shown in Table 5. It 
should be nuLed iiere that only /20 Ss from the experimental group and 
20 Ss from the control group participated in this experiment. This 
is because these Ss were the only Ss who could read a ll the ten 
target words used in this experiment. The other Ss could not read 
one or more of those ten words. 
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TABLE S 



SIMMARY SCORES ON SPEED OF TACHJCSTOSCOPIG WORD RECOGNITION 
OF HIGH AND LOU FREQUENCY WORDS PRESENTED WITH 
AND WITHOUT CONTEXT 



Condition 


Exp«rinenCal group 
7 SD 


Control group 
X SD 


I 


3A,25 


11,54 


66,00 


64,74 


II 


33,50 


15,50 


78,25 


99.20 


III 


47.50 


73,70 


118,50 


123,65 


IV 


81.50 


89.92 


117,25 


163,99 


V 


45.50 


56,61 


105,25 


187,82 


Cooblncd 


48.45 


43,08 


97,05 


84,03 



Note: In condition I, the target word is of low frequency and shown in 
isolation. In condition II, the target word is of high frequency 
and shown in isolation. In condition III, the target word follows 
a word highly associated with it. In condition IV, the target 
word follows a word not highly associated with it . In condition 
V, the target word follows a sentential context. 



The analysis of variance (see Table 1 in Appendix A) shows no 
significant difference among the five treatments. The Interaction 
between the condition factor and the group factor Is not shown to 
be slgnlflcantt either. 

However, the analysis shows that, overall, the experimental 
group was significantly faster In recognition of target words than 
the controls, F(l,38) - 5.03, p < .05. 



The summary results of Ebcperlment 2 are shown in Table 6. 

The analysis of variance C«ee Table 2 in Appendix A) shows that, 
overall Cl*e*f conditions X and II combined), the experimental group 
identified target words In context more accurately than did the controls, 
F (1,58) - 4.92, p < .05. The analysis also shows that word identi- 
fication was more accurate under Condition I (compelling context) 
than under Condition II (ambiguous context), F (1,58) <■ 46.79, 
p < .01. Since the analysis shows significant interaction effect 
between the condition factor and group factor (F (1,58) • 13.76, 
p *^ .01), a test of simple effect was performed. This is shown In 
Table 2.1 in Appendix A. The analysis of variance on simple effect 
shows that, under CoxKlition I (compelling context), there Is no 
significant difference in the number of words Identified correctly 
between the experimental group and the controls. However, under 
Condition II (ambiguous context), the experimental group identified 
the target words significantly better than the controls, F (1,116) • 
14.30, p < .01. Figure 5 in Appendix A shows this interaction 
effect more clearly. 



Results of Experiment 2 




TABLE 6 

SUMMARY SCORES ON WORD IDENTIFICATION IN CONTBCT 



Condition 


Experimental group 
X SD 


Control group 
X SD 


I« Compelling 






context 


5.47 2.57 


5.43 2.03 


II. Ambiguous 






context 


4.57 2.30 


2.40 1.74 
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Resulta of Experiment 3 
Results of Experloent 3 are ehovn in Table 7. 

Table 7 shows that the experimental group filled In significantly 
more **accep table words in the modified close test than the control 
group» t^ (58) - 4,74| p < .01. 

Discussion 

The purpose of this study was twofold: (a) to derive an Instruc-* 
tlonal strategy from a hypothesis/test model of word recognition » 
(b) to test the Instructional strategy with a sample of mentally 
retarded children. If the instructional strategy was successful » 
the children in the experimental group should have been superior to 
the controls on the dependent variables. 

Pretests. 

Tables 1 and 3 indicate that there was not a statistically sig- 
nificant difference in the seven component skills derived from the 
hypo thesis/ test model between the experimental group and the control 
group to start with - whether the measure was in mean reaction tins or 
in number of correct responses. 

Post-testi> 

However^ after fourteen weeks* the experimental group scored 
significantly better than the control group in five out of the 
seven component skills when the reaction time measure was considered 
as indicated in Table 2* ?• 34. The experimental group scored 
significantly higher than the control group in six out of the 




TABLE 7 

NUMBER OF ACCEPTABLE UDRDS IN BLANKS 
FOR THE MODIFIES CLOZE TEST 
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Test 


Experimental group 


Control group 




X SD N 


X SD M 


c 


Modified close 
test 


15.10 2.60 30 


10.67 4.31 30 


4.74** 



Note: ** p < .01 



1 • 
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•even conponent •kills when Che nuober of correct responses measure 
WAS considered as Indicaced in Table 4. It can be said that the 
sixperiBental group had acquired a better set of component skills 
comprising the hypo thesis/ test word recognition process than the 
control group. 

Experiment 1 . (Tachlstoacoplc Recognition of High and Low Frequency 

Words Presented with and Without Context 

The results from Qcperiment 1 (Table 5, p. 38 together with 

ANOVA Table 1 In Appendix B) indicated a significant group effect 

with X " 48.43 msec, for the experimental group and X ■ 97.05 for 

the control group, but no significant main condition effect and no 

significant interaction effect. These imply that: 

1. Trained Ss (experimental group) recognized target words faster 
than untrained Ss (control group) under each of the five conditions. 

2. Within each group, there was no differential condition effect. 
These suggested that the following hypotheses were confirmed: 

(A) Trained QfR children recognize target words faster than 
untrained £MR children in all the 5 conditions. (Hypothesis 1, p. 17) 

(B) Untrained WR children's speed of word recognition is not 
affected by variation in the five conditons (Hypothesis 3, pJL8). 

However, the results suggested that the following hypotheses 
had to be rejected. 

(C) Trained BfR children recognize target words faster when 
the words are shown in longer context than in short context (Hypo- 
thesis 2, p. 17 ). 



CD) For trained B1R children, recognition of words In high 
associative context is faster than in low associative context 
(Hypothesis 2.1, p. 17). 

(£) For trained JSHU children, recognition of high frequency 
words is faster than low frequency words (Hypothesis 2.2, p. 18).- 

TuXvlng and Gold's experiment, as mentioned earlier, suggested 
that recognition of target words shou.ld be faster when the words are 
shown in longer context than in shorter context. The present 
experiment did not show this effect. 

Why did the present experiment produce a result different from 
that suggested by Tulvlng av) Gold's experiment? The investigators 
suspect that the answer lies in the difference between Tulvlng and 
Gold's Ss and the present study's Ss. Tulvlng and Gold's Ss were 
college students who could read all the preexposure contexts and 
the target words fluently. The present study's Sa were EMR children 
who did not know how to read some of the words in the preexposure 
contexts (and thus had to be told). Difficulty in recognizing the 
context word(s) and accessing their meaning prevents Ss from using 
the contextual information for effective prediction. If this suspicion 
is correct, the Tulvlng and Gold effect should vary directly with 
reading skill. An experiment designed to test this hypothesis is 
worthwhile. 

The Rouse snd Vernis experiment (1963), discussed earlier, 
suggested that a target word preceded by a high strength associate 
should be recognised faster than one preceded by a low strength 
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aasoclatc. Tht present wperlmtnt did not support this hypothesis. 
This result vss not surprising in view of the previous argument that 
the subjects In the present study had difficulty with the context 
words and therefore were prevented from using the contextual Information 
for effective prediction. Since the subjects could not use context 
for prediction It made no difference whether the context had high or 
low associative strength with the target word. 

The well-known word frequency effect suggested that Hypothesis 
2*2 should be confirmed. Recognition of high frequency words should 
be faster than low frequency words. The present experiment did not 
show this effect. 

Why was there no difference In speed of recognition for high 
and low frequency words? The answer Is that low frequency words 
In the present experiment were no longer low frequency words because 
they were taught to the subjects as much as the high frequency word 
during training. 

Experiment 2 . (Vford Identification In Context) 

The hypothesis (Hypothesis 4^ p»18) that trained HfR children 
Identify unknown target words in context more accurately than untrained 
EMR children but do so only under ambiguous context (e.g.t The fierce 
animal over there Is a . Uere^ the target word to follow could 

be *'llon»" "tiger/* **bear/* etc.) was supported by the results from 
Qiperiment 2. A numbev of sentences t aach of which was printed on 
an Index card^ were selected for the experiment. First t only the 
final words (target words) ^In the sentences were shown to each subject. 
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Utt could rMd sone but not tht othsrs. Overall, there was no 
•Ignlficant difference between the experlaental and control group 
in the nuaber of target worda that they could not read (p > .05). 
However* when the sentences were shown in wholes » together with the 
target word«» and the subjects were asked to guess the target words 
that they could not read before » the experimental group did signi- 
ficantly better than the control group in identifying those target 
words correctly (p < .05). This is evident in Table 2, Appendix A. 
Upon further analysis, the experimental group did better only on 
those target words which appeared in ambiguous contexts (p < .01). 
For target words appearing in conpelllng contexts (e.g.» vnien it's 
dark, we turn on the . Here the target word is quite certain 
to be "light."), no difference between the two groups was found 
(p > .05). Thij is evident in Table 2.1, Appendix A. 

acperiment 3 . (Modified Close Test) 

Finally, rhe hypothesis: that on a modified cloze test* where, 
except for their initial letters, some words are deleted, trained 
DfR children perform better than untrained QfR children (Hypothesis 
5, p. IS ) was supported by results from experiment 3. Table 7 
Indicates that the experimental group performed significantly better 
than the control group in the close test. 

The present study posed a problem in training children to the 
point where they can use the context to predict the target word 
automatically. There is no question about the children's ability 
to use the context to predict the target word. This ability was 
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•vidcnt In ch« courta of tht fourccen-wcck training. The face 
that fourieen-veek training failed to enable the children to 
recognise target words in context faster than those in isolation in 
the T-scope experlaent indicated that the children's ability to use 
context in prediction was not developed to the autoaatic level yet. 
Additional training tine and better equipment might be needed for the 
developnent of autaoaticity in using context for prediction. The 
study of autonaticity is currently being carried out at Laberge- 
Samuels laboratory and at the RD6D Center, University of Minnesota. 

Although the present study posed some problen as discussed in 
the previous paragraph, it sheds some light on a variety of things. 

First, the study shows that the hypothesis/test model of word 
recognition can be broken down into component skills and these 
component skills can be taught to children. 

Second, children who are taught these component behaviors, 
compared with children who are not taught those behaviors, do 
better on 

1. recognition speed of known words, 

2. recognition of unknown words, 

3. filling in appropriate and/or sensible words in a cloze 
test. 

This suggests that training on the word recognition strategies 
would at least enable a beginning reader to read faster, attack 
words more efficiently and use minimal cues in word recognition, 
which is a fluent reading skill. These faster word recognition skills 



48 

actd ability to make good predictions are inportant factors in compre** 
hension* Smith (1970) stated that when a faeginnin^ reader has to 
spend too much time decoding each Individual word in a sentencCt 
some of these words will be forgotten by the time the reader comes 
to the end of the sentence* Consequently » the meaning of the sentence 
is lost. Slow reading often overloads the memory* 

The present study suggests that an instructional reading program 
can be constructed to help EMR and^ perhaps* normal children to 
recognize words faster* and to predict unknown words more efficiently 
as aids to comprehension* The present study has provided a foundation 
for such an instructional program* The approach to teaching reading 
suggested by the present study is to encourage children to make good 
predictions on target words* using information from cor'-.ext and partial 
visual cues from the target words* Although this might result in 
reading a word incorrectly from time to time* it results in faster 
reading and better comprehension* 



49 

REFERENCES 



Anderaon, 1. H. , & Dearborn, W. F. The psychology of teaching reading . 
New York: Ronald Press Company, 1952. 

Brewer, W. P. Is reading a letter-by-letter process? In J. F. 

Kavanagh and I. G. Mattlngly (Eds.), Language by ear and by eye . 
Cambridge, Mass.: The MIT Press, 1972. 

Broadbent, D. E. The word frequency effect and response bias. 
Psychological Review , 1967, 74, 1-15. 

firoerse, A. C. , & Zwaan, E. J. The Information value of Initial letters 
in the Identification of words. Journal of Verbal Learning and 
Verbal Behavior , 1966, 5, 441-446. 

Cattell, J. McK. On the tine required for recognizing and naming 

letters and words, pictures and colours. In A. T. Possenberger 
(Ed.), James McKeen Cattell - man of science . Psychological 
Research, Vol. I. Lancaster, Penn.: The Science Press, 1947. 

Erlcksen, C. W. , & Spencer, T. Rate of information processing in visual 
perception: Some results and methodological considerations. 
Journal of Bcperlmental Psychology, Monograph , 1969, 79^, No. 2, 
Part 2. 

Gibson, E. J. The ontogeny of reading. American Psychologist , 1970, 
25, 136-143. 

Goodman, K. S. Reading: A psycholingulstic guessing game. In H. 
Singer & R. B. Ruddell (Eds.), Theoretical models and processes 
of reading . Newark, Del.; International Reading Association, 1970. 

Gough, P. B. One second of reading. In J. F. Kavanagh and I. G. 

Mattlngly (Eds.), Language by ear and by eye . Cambridge, Mass.: 
The MIT Press, 1972. 

Cray, W. S. Reading and physiology and psychology of reading. In 
C. W. Harris (Ed.), Encyclopedia of Educational Research . New 
York: Macmlllan, i960. 

Haber, R. N. How we remember what we see. Scientific American , 1970, 
5, 104-112. 

Halle, M., & Stevens, K. N. Analysis by synthesis. In L. E. Woods 
(Ed.), Proceedings of the Seminar of Speech Compression and 
Processing . Bedford, Mass.: Air Force Cambridge Research 
Laboratories, 1959. 



57 



50 



Uallep M.p & Stevensp K. N. Speech recognition: A model and a 
program for research. In J. A. Fodor & J. J, Katz (Eds.)» 
The structure of language: Reading^ in the philosophy of 
language , Englewood Cliffs» N* J. : Prentlce^Hallp 1964. 

Holmes » J. A. The subatrata-->f actor theory of reading . Berkeley: 
California Book Company p 1953. 

Hueyp E. B. The psychology and pedagogy of reading . Cambridge^ Mass.: 
M.I.T. Press» 1908. 

Jenkinst J. j.p & PalermOp D. S. Word association norms grade school 
through college . Minneapolis: University of Minnesota Press » 
1964. 

Miller, G. A.p Heisep G. A. p & Lichtenp U. The intelligibility of 
^ ^ speech as a function of the context of the test materials. 
Journal of Experimental Psychology , 1951, 41, 329-335. 

Neisser, U. Cognitive psychology > New York: Appleton-Century-Crof ts, 
1967. 

Nevbigging, P. L. The perceptual re- integration of frequent and in- 
frequent words. Canadian Journal of Psychology , 1961, 15, 123- 
132. 

Norman, 0. A. Memory and attention. New York: John Wiley and Sons, 
Inc., 1969. 

Plllsbury, W. B. A study in apperception. American Journal of Psycho- 
logjt, 1897, 8, 315-393. 

Rosenblatt, L. M. Towards a transactional theory of reading. Journal 
of Reading. Behavior , 1969, 1., 31-49. 

Rouse, R. 0., & Vernis, S. J. The effect of associative connections on 
the recognition of flashed words. Journal of Verbal Learning and 
Verbal Behavior , 1963, 1., 300-303. 

Samuels^ S. J. Effect of word associations on the recognition of flashed 
words. Journal of Educational Psychology , 1969, 60, 97-102. 

Samuels, S. J. Recognition of flashed words by children. Child 
Development , 1970, 41, 1089-1094. 

Samuels, S.J. A three-stage model of flashed words. In F. Greene 
(Ed . ) , Twentieth Yearbook of the National Reading Conference , 
1971, in press. 



5S 



51 



Samuels, S. J., i Chen, C. C. Comparison of word recognition strategies 
of adults and children. Twentieth Yearbook of the National Reading 
Conference , in press. 

Scharf, B., Zamansky, H. S. , & Brightblll, R. F. Word recognition with 
masking. Perception and Psychophysics , 1966, 1^, 110-112. 

Skinner, B. F. Verbal Behavior . New York: Appleton-Century-Crof ts, 
1957. 

Smith, F. Understanding reading . New York: Holt, Rinehart and 
Winston, Inc., 1971. 

Solomon, R. L. , & Howes, D. H. Word frequency, personal values, and 
visual duration thresholds. Psychological Review, 1951, 58 , 
256-270. 

Solomon, R. L. , & Postman, L. Frequency of usage as a determinant of 

recognition threshold for words. Journal of Experimental Psychology , 
1952, 43, 195-201. 

Sperling, G. A model for visual memory tasks. Human Factors , 1963, 
5, 19-31. 

Staats, A. W., Staats, C. K., Schutz, R. E., & Wolf, M. M. The 

conditioning of reading responses using "extrinsic" reinforcers. 
Journal of Ebcperimental Analysis of Behavior , 1962, 5^, 33-40. 

Thorndlke, E. L., & Lorge, I. The teacher's word book of 30,000 words . 
New York: Teacher's College, Columbia University, Bureau of 
Publications, 1964. 

Tulving, E. , & Gold, C. Stimulus information and contextual information 
as determinants of tachistoscopic recognition of words. Journal 
of Experimental Psycholog y. 1963, 4^, 319-327. 

Venezky, R. L. , & Calfee, R. C. The reading competency model. In H. 
Singer & R. B. Ruddell (Eds.), Theoretical models and processes 
of reading . Newark, Delaware: International Reading Association, 
1970. 

Williams, J. P. Learning to read: a review of theories and models. 
In F. B. Davis (Ed.), The literature of research in reading with 
emphasis on models . East-Brunswick, N. J.: IRIS Corporation, 
1971. 



5U 



APPENDIX A 
ANOVA TABLES AND FIGURES 

TABLE I 

ANALYSIS OF VARIANCE 

SPEED OF TACHISTOSCOPIC WORD RECOGNITION OF HIGH ,AND LOW FREQUENCY 
WORDS PRESENTED WITH AND WITHOUT CONTEXT 



Source 


df 


MS 


F 


Between subjects 










Croup ( Ex vs. C) 


1 


118,098.00 


5.03 


* 


Subjects within group 


38 


23»464.46 






Within subject 










Condition (T) 


4 


16,175.00 


1.92 


ns 


Group X T 


4 


2,724.87 


0.32 


ns 


Error 


152 


8,421.64 







Note: ns p > .05 
* p < .05 



53 



TABLE 2 



ANALYSIS OF VARIANCE OF WORD IDENTIFICATION IN CONTEJCT 



Source 


df 


HS 

« 


F 


Between subject 










Group (Ex vs. C) 


1 


36.30 


4.92 


* 


Subjects within group 


58 


7.37 






Within subject 










Condition (T) 


1 


116.03 


46.79 


** 


Group X T 


1 


34.13 


13.76 


** 


Error 


58 


2. 48 







Note: * p < .05 
•* p < .01 
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TABLE 2.1 



ANALYSIS OF VARUNCE: SIMPLE EFFECT- 
WORD IDENTIFICATION IN CONTEXT 



Source 


df 


MS 


F 


Ex vs. C under Condition I 
(compelling context) 


1 


0.02 


0.003 ns 


Ex vs. C under Condition II 
(ambiguous context) 


1 


70.42 


14.30 


Error within cell 


116 


4.93 





.Note: ns p > .05 
** p < .01 
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O Controi ipronp 




C.//S 



TL/W ItL/V/ APWA AP..A Vm" 



?ig. 1 Conroarison of reaction tine on the seven component siciixs 
betvreon the experimental group and tne cor.trol grouo 
borore training 



cw/s 



■ ExperiinentaJl croup 
Q Co..trol e-oup 




TV.V itV./ APHA At..^ VPVmT 



FlC 2 Coryariaon of reaction ti.-'ie on the seven c.^r-cnent s.;i. 
bcwrtien t-.ic e»:cr-nentaj. group a. ci t;:e controi fxc.- . 
after traiiiinc 
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CkJ/S TL/.. RI/l/ APWA ;UVJiV VPWA Vi'wA 



Fig. 3 Cortparision of nunbcr of correct responsos on the 7 can onent skills 
between the experinental croup and the controx Lrouo V9i?r«^ t^rainin^, 




57 



6<> 



ExperlMntal group 



Control group 



5- 



4t> 




COMPELLING CONTEXT 



AMBIGUOUS CONTEXT 



Fig. 5 CoBparison of mean number of words identified under 

coapelling vs. aabiguoue context between the experimental 
group and the control group 
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APPENDIX B 



TEST OF COMPONENT SKILLS 



1. ToftClng Che construction of a word starting with the given 

sound (CW/S). 

Instruction and wara up 

We are going to play a gane. 1*11 say a 
sound. You'll tell ne a word starting with 
that sound. ** p "» Can you tell me a 

word starting with that sound? 



"8h_ 


H 


"f 


ft 


"bl 


II 


"t 


II 


"k 


ft 




II 


"s 



2. Testing the ability to catch the Initial sound of a word (TL/H). 
Instruction and wana up 

Ve are going to play another game. 1*11 tell you 
a word. You'll tell se what letter of the alphabet 
it starts with, "boy" (flash card). What letter 
does it start with? 



ERIC 



Real test 
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"girl** 

Now you* 11 have to do It without flash card, "dog." 
What letter does It start with? 

•'cat*' 

*^lrd** 

♦•leap** 

"pin" 

"say" 

"table" 

•Saan" 

"chair" 

"school" 

"this" 



Testing the ability to recognize the Initial letter given a word 

auditorily (RL/U) . 

Instruction and warm up 

Listen to the word "boy." Vlhat letter does it start 
with? (show m b X 1 ) 

Listen to the word "girl." What letter does it start 
with? (show c f g z ) 

Listen to the word "cat." What letter does It start 
with? (show c n g b ) 



Real test 



Listen to the word : What letter does It start with? 
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p«n p 1 k o 

table b c t r 

ae a n t g 

■hort w 1 8 d 



Testing the uec of context to predict wordCs) that could 
logically follow In a sentence (APWA). 
Inatructton and warn up 

we are going to play a gaae. I'll say something 
and you* 11 guess what I an going to say next. 

"On Sundays, we go to the " What word do you 

think cones next? 

"l put on my ice " 

"Johnny drinks a cup of " 

Real test 

"Father called to 

**We write on the 

"Mother cleaned the 

"The dog bit the 

Testing the use of context-fpartlal perception to predict wordCs) 
that could logically follow in a sentence (APWA). 
Instruction and warn up 

We are going to play another gaae. I'll say something 
and you'll guess what word cones next. 1*11 help 

you guess. "Toway sat on the ch " What word do 

you think coaes next? 

"Father took ne to the picture show. We saw a 



good %" 

"He is ay fr 

Raal teat 

"Father hit the h 

"In the classrooB, we listen to the t 

"Mother boiled the w 

"In the classroom, %re sometlMs play g 

Testing the use of context to predict a word that could 
logically follow in a sentence (VVWi), 
Instruction and warm up 

Read the sentence and tell me what word should be 

in the blank. Ci«ch sentence is shown in flash card) 

I like to eat 

She has a . 

Mother called to the , 

Real teat 

There are boya and . 

I open the . 

The pen is on the . 

Do you know my . 
Testing the use of context-hpartial perception to predict word 
tbet coold logically follow in a sentence (VPWA). 
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Instruction and vm up 



Rernl test 



Read the sentence and tell me what word should be 
In the blank • (each sentence Is sho%m in flash card) 

Me hit the b 



The dog chased the c 



There are a chair and a t 



Some children are boys and sosie children are 

After school, I go h . 

We ate bread and b » 

The souse ate the ch • 



2a, J, T»*rnuf« 4 S. Urirn. ff ftr-f of v»rtOH > ttjftructlon in^ rtlnfotcgttcnt cnnditlnni on thg loaning 
:>C • thfy t^p -^ Ulcn >Uatty nrobUft bv nut»tfr:y trHool chilcinsn^ k«»r«Tch HeVt^rt #1?. Hm\ ch 19/2. 

J*. y Tvr»>»,r« 4 S. iaiien. 'lUgj^m yj tednKiia In wn ta lly r«t», r^<d chi ld ren an a f\i n< tlt)fi ot lieJt o| 
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